The study made use of the gravity model to analyze the behavior of South Africa's trade patterns at industry level. Using SIC 2-digit level data for the period 1996-2013 based on two sub-samples, 1996-2004 and 2005-2013, the study found that trade liberalization was not universally influential on trade patterns. Some industries did not exhibit significant behavior changes as a result of tariff liberalization. The results show that Agriculture, mining ores, crude oil, machinery and transport are the only industries from the selected sample of nine that are significantly influenced by trade liberalization policy. Furthermore, empirical results indicate that trade liberalization hinders extensive margins and does not encourage intensive margins.
Introduction
Poverty reduction, improved industry productivity and greater access to a bigger market are all expected benefits that Stigliz (2002) associates with the idea of linking economies and generating greater integration. Fiestas (2005) highlights that theory expects trade liberalization to stimulate long-run growth and to improve economic performance through strengthening the performance of industries. It is also vital to understand how the structure of trade patterns has been influenced in order to achieve these goals. Trade liberalization is viewed as a policy that can enhance productivity and innovation. The impact of spillover effects through opening up an economy is that domestic industries are then exposed to new innovation and better production methods. Increased competition is expected to boost local production and innovation, translating to improved domestic capacity and the ability to diversify both production and exports, as was highlighted by Adenikinju, and Chete (2002) . Given this theoretical background it cannot be assumed that industries are homogeneous and thus are not expected to behave in the same manner under trade liberalization. By investing and understanding how each industry reacts under trade liberalization in relation to its ability to export and import, the paper seeks to add to the body of knowledge in order to better equip policy makers in their decision making. Both classical and new trade theories explain how trade patterns can be influenced within an economy. New trade theories, made popular by Krugman (1980) and Melitz (2003) , developed a dynamic model of international trade, which has its foundations in the assumptions that firms within industries are not homogenous with respect to their total factor productivity, operate under monopolistic competition and offer differentiated products.
The paper based its investigation on this theoretical framework. Empirical evidence has generally looked at the influence of trade liberalization on growth in trade flows or the effect of productivity on extensive and intensive margins. Evidence in the case of South Africa shows, that imports generally increase (van der Westhuizen, 2006; Black 2001; Fedderke and Vaze, 2001) . Moreover, empirical works on extensive and intensive margins demonstrate that higher demand elasticity increases the sensitivity of intensive margins while tariffs on a global scale have a greater impact on intensive rather than extensive margins (Buono and Lalanne, 2012) . Chen (2013) noted that increased innovation is what drives growth in both intensive and extensive margins. Debaere and Mostashari (2010) find that on global scale tariffs can significantly influence extensive margins but that the effect is greatly reduced in relation to the global tariff's impact on trade flows. The lack of a consensus within empirical studies created a gap which the paper aimed to address with the goal of adding to the existing body of knowledge. The study thus seeks to understand how trade policy can influence trade patterns by looking at the role of trade liberalization policy and extensive and intensive margins have under the assumption of new trade theories. This is done by using the gravity model, which explains trade flows between South Africa and relevant trading partners, and how these could be influenced by trade liberalization measures. The empirical literature on South Africa has generally focused on the aggregate or single industry impact of trade liberalization on the magnitude of trade flows but not at how trade patterns may be influenced.
Industry Trends for South Africa
Applied weighted tariff averages are currently lower than the 1996 period, as may be observed in figure 1. Tariff averages have been declining over the years for most of the selected industries excepting textiles and wood. Textiles and Wood have shown the greatest resistance to declining tariffs, indicating increased concern over domestic industries that are not as competitive as foreign counterparts. Moreover, the view that these are labor-intensive industries indicates that the primary policy goal is to limit job loss. Food and agriculture are the most volatile as these exhibits the highest frequency in terms of fluctuations. Their trajectory is also not as steep, thus indicating a general resistance to tariff liberalization. Figure 1 further indicates that tariff levels are reducing at a faster rate for industries with lower product classifications than those that are more diverse. This study thus adds to the literature on trade liberalization by looking at the effect on a panel of selected industries, taking into account industry dynamics. The paper is organized as follows: section 2 examines trends in export and import flows at the industry level, section 3 covers methodology and section 4 provides a discussion regarding the analysis of the results. Section 5 provides concluding remarks and section 6 supplies recommendations based on the findings from the analysis of results.
Figure 1: Industry-Level Tariffs
Source: adapted from Wits (2015) In examining disaggregated values of exports in table 1(a) it is apparent that during the period of 1994-1999, growth in exports was driven by manufacturing, iron and steel, machinery and fuels. These are mainly capital-intensive industries. Trade liberalization policy appears to have had a greater positive impact on capital-intensive industries with respect to exports. This could be the effect of a buildup in inventory, as the increased engagement with the international market created an immediate market for their inventories. The period 2000-2008 shows a similar level in the growth rate of exports for all but fuel, mining and manufacturing, all of which showed resilience by maintaining high growth. Remaining industries, with the exception of textiles, have similar growth rates. The years 2009 and 2012 indicate that in all but one of the selected industries, values of exports declined. South Africa is not specializing in exports, but is diversifying the export base and working on improving exports in all sectors. The diversification of the export base is in line with policies the South African government has set to shift the focus of the economy to being outward orientated, in order to improve on extensive margins. In relation to manufacturing exports, SADC, EURO and NAFTA have been the major regional blocs that import South African manufactured products, as may be observed in figure 2. The first nine years after independence were characterized by stagnant values of exports to regional blocs. The magnitude of fluctuations in demand for South African manufactured products was minimal. The period after 2003 saw growth in the value of South African manufactured products increase significantly, with the value of exports to EURO peaking at above US$7 Billion in 2008 and to SADC peaking at close to US$10 billion in 2011. The period after 2008 was portrayed by a decline in exports to the EURO area and an increase in exports to NAFTA.
Table 1(a): Industry-Level Export Flows
In comparison imports, as shown in table 1(b), have also been on the rise. All industries experienced an increase in imports except in the year 2009, whereupon all industries exhibited contractions. Additionally, it may be observed from table 1(b) that the growth rate of imports in selected industries increased from the year 2000. In as much as global demand for South African goods on average increased over these years, so did the demand for foreign goods by the domestic economy. South Africa as an emerging economy is exhibiting high levels of intra-industry trade. Observations from table 1(b) show that the goal of import substitution was not being achieved.
Table 1(b): Industry-Level Import Flows

Exports
Agriculture Food Fuel and mining Source: WTO (2015) As shown in Table 1 , manufacturing, machinery and equipment and textiles are the industries that consistently have negative net export values. This could be the result of excess domestic demand, consumer preferences or lack of competitiveness within these industries. This may also be an indication that local firms are not able to increase their production capacity. The lack of competitiveness in these industries highlights the high production costs that exist within the domestic economy relative to foreign firms. The high production costs hinder the expansion capabilities of the firms in these industries as this will result in firms experiencing decreasing returns to scale. One reason that can be applicable to the South African economy is the high cost of some of the factors of production required by these industries. Scarce factors of production will result in higher prices explaining the Samuelsson Stapler theory (Appleyard, Field and Cobb 2008: 136) . Another consideration is product differentiation, which is subject to consumer preferences. The high imports within these industries can be attributed to choices made by the domestic market. On the other hand, the automotive industry has expressed fluctuations in terms of positive and negative net exports. The automotive industry experienced negative net exports during periods when the rand exchange rate depreciated. This indicates that foreign demand for automotive products is sensitive to the exchange rate, with the depreciation of the rand resulting in an increase in imports. The reason for this could be linked to the depreciation of the domestic currency (Rand) and reduced competitiveness from the EURO area.
Methodology
The gravity model is an adaptation of the gravity equation, an equation derived by Jan Tinbergen (Feenstra & Taylor, 2014) . The gravity equation is based on the principle of gravity. The gravity equation explains trade patterns that exist between trading partners. The model explains trade flows between trade partners, how these could influence the level of intensive margins in relation to trade partners and also, to some extent, extensive margins. The gravity equation is necessitated by the assumption of monopolistic competition in explaining international trade. The assumption of monopolistic competition is the foundation of the relevance of the gravity equation. The gravity equation is therefore able to explain trade patterns that also involve intraindustry trade. Anderson and Wincoop (2003, p170) note that the gravity model has received good reviews in its ability to provide a link between trade flows, economic and institutional variables. Furthermore, Kanda and Jordaan (2010) found that when analyzing bilateral effects of trade, the gravity model is applicable to expost analysis as compared to the Computable general equilibrium model, which is more applicable to ex-ante analysis. Furthermore, trade liberalization does not encourage intensive margins but is expected to hinder extensive margins. This lies in contrast to the views adopted by Melitz (2003) , Debaere and Mostashari (2010) and Chen (2013) .
Figure 2: South Africa's Manufactured Exports by Regional Destination
Source: UNCTAD 2014
A breakdown of exports shows that the EURO area is the prevalent destination for primary commodities and precious metals. The high demand by EURO is driven by specialization as a result of comparative advantage.
The EURO area has a comparative disadvantage in the production of primary commodities and precious minerals. In relation to the EURO area, South Africa has a comparative advantage in the production of primary and precious materials. The comparative advantage is driven by the different factor endowments between the two trading partners. South Africa is labor-intensive whilst the EURO area is capital-intensive.
Figure 3: South Africa's Primary Exports by Regional Destination
Source: UNCTAD 2014 NAFTA and SADC are behind the EURO area with regards to the acquisition of South African exports of primary commodities and precious metals. The demand for primary products from SADC has increased over the years and resulted in it being second after the EURO area in 2011 and 2012. This can be attributed to the strengthening of the SADC bloc by converting it into a free trade area and South Africa, being the dominant player, has benefitted greatly from the regional bloc. In relation to SADC economies, South Africa has an absolute advantage in terms of resources and factors of production. With the majority of countries in the region being classified as low income, but on the other hand a significant number of countries in SADC are resource rich in nature. According to Twerefou (2009:1) over half the world's reserves in minerals, such as diamonds and gold, are found in South Africa. The growth of South African exports to SADC could be a factor of the infancy stage of development of the other member states within SADC, which may not be in line with traditional trade theories.
The Gravity Model May be Expressed as Follows:
Log ( Using Standard Industry Classification 2-digit data from the World Bank's data bank for the period 1996-2013, the two subsamples were analyzed using a semi-log model and log-linear model.
Results and Discussion
Results obtained from the gravity model indicate that trade flows for some of the selected industries will be influenced by trade liberalization. These industries are Agriculture, crude oil and natural gas, mining ores, machinery and transport equipment. Policy changes to tariff levels will influence the flow of trade, be it exports of imports, and thus influence trade patterns of South Africa and relevant industry partners. Results obtained show that for agriculture, trade liberalization lowers the responsiveness of both exports and imports to changes in the determinants of trade flows. The movement towards lower elasticity levels limits the impact of the efforts of economic policy. In addition, the effects of trade liberalization lower the ratio of agriculture trade flows in relation to the total bilateral trade of trading partners. What has also been observed, is that under trade liberalization the number of significant trading partners is lower than when trade liberalization is not significant, indicating a reduction in extensive margins. Results from the crude oil and natural gas industry show that trade liberalization improved the level of elasticity of imports in the sub-sample 2005-2013. This made trade flows more sensitive to changes in the determinants, therefore aiding the impact of policy instruments in trying to support industry development both domestically and internationally. The trade liberalization variable does not influence the number of significant trading partners but resulted in a change in the significant trading partners. In this case, trade liberalization does not aid-intensive margins but encourages a shift in trading partners. **p<0.01 ***P<0.001 The findings from the mining ores sector show that trade liberalization improves the ratio of ore exports to total export bilateral trade for the trading partners. Improvements in this ratio indicate that ore exports improved, thus signifying enhanced competitiveness. Under trade liberalization the results show that 27 of the 31 trading partners are significant, whereas in sub-sample 2005-2013, when the trade liberalization variable is not significant, this number drops drastically. This means trade liberalization does encourage extensive margins. With regards to machinery, a closer examination of imports reveals that trade liberalization reduced the ratio of imports to total bilateral trade. This means that the rate of change is faster for bilateral trade when compared to imports for trading partners. Trade liberalization hinders extensive margins, indicating greater competition in sub-sample 2005-2013, where the assumption of monopolistic competition is also supported. An inspection of the transport manufacturing industry unveils that under trade liberalization, the ratio of imports to bilateral trade increases, meaning a rise in imports, when compared to a situation with no trade liberalization. The growth in imports shows a shift from the domestic market to the international market. Additionally, there are less significant trading partners in sub-sample 1996-2004 than 2005-2013 . With exports, the trade liberalization variable reduced the elasticity of trade flows, thus limiting the impact of changes in policy aimed at improving trade flows.
Conclusion and Recommendations
The analysis reveals that the heterogeneity of industries examined results in different impact levels of trade liberalization on trade patterns. The tariff liberalization variable lowers the responsiveness of trade flows to policy changes in other determinants of the gravity model. This means that any policy action linked to other determinants tends to have a reduced influence on trade flows. This phenomenon is accompanied by a situation whereby tariff liberalization encourages less competition among trading partners as the number of significant trading partners is lower when trade liberalization is significant, creating a stronger case for consolidation within international markets. This is substantiated by the findings who noted that huge demand elasticity increased the sensitivity of intensive margins. This may be attributed to the lack of improvement in terms of productivity, as a result of slow levels of innovation. It is also noted that trade liberalization can improve on extensive margins, but only in a few industries, and where there is also less evidence of improvement. Having analyzed the effect of trade liberalization on industry performance and on trade patterns, the study concludes that South Africa has not benefitted as much as expected. Some industries have fared better than others, but the general view based on results obtained is that trade liberalization has a limited effect on enhancing trade patterns. Various crises that have affected the Eurozone and individual European countries have contributed to the decline in exports to this area. On average, other regional blocs have seen a substantial rise in export values from South Africa to their economies since 2008.
Recommendations: Tariff liberalization lowers the responsiveness of trade flows to policy change in other determinants of the gravity model. This makes it difficult to influence trade flows. The ability of domestic industries to tap into International practices needs to be vastly improved as these stem the results of innovation. Research and development is vital for domestic industries in the international market; hence, policy aimed at improving the ability of domestic industries productivity levels, will amplify the positive effects of trade liberalization on both extensive and intensive margins. Consideration should be given to focusing on price elastic products, thus resulting in in a structural shift domestically.
